Ionic activities of sodium, potassium, and chloride in serums of 26 hospitalized patients were determined with ion-specific electrodes. Comparison of the activities with the corresponding concentrations shows that the two most important parameters influencing the molar activity coefficients of these ions are the water content of serum and the binding between albumin and chloride. Quantitative expressions for activity-concentration conversion factors are given. Calculations show that the conversion factors vary significantly in disease states due to changes in protein.
SINCEIT IS WELL KNOWN that ionic activities, rather than concentrations, are the fundamental quantities for a great variety of physiologic phenomena (1), the value of dealing with ionic activities should be considered in clinical medicine. It is conceivable that more accurate measurements of body constituents and interpretations of the data could l)e made from activities than from concentrations. Ion-specific electrodes offer a simple convenient way of determining ionic activities (2) . It should be noted that these measurements can be made rapidly and precisely and can be automated ill a contemporary manner (3). Since this type of analytic development will occur, we will be faced with using the directly measured ionic activities or converting these, arbitrarily reported ionic activity data for sodium in serum, as well as in other body fluids. The latter authors found the sodium activity in serum to be very close to that in pure sodium chloride solutions if the average water content of serum was assumed to be 96% by volume. Portnoy and Gurdjian (6) found the sodium content of serum, using an electrode, to be 4-6 mEq./L. higher than estimated from flame photometric data, and they attributed this to the effect of solids in serum.
Principles
While ionic concentration expressed in milliequivalents per liter is a measure of the number of ions per unit volume, it is the ionic activity which reflects also the interactions of the ions with their environment. The ionic activity is defined by
where a is the ionic activity, y is the activity coefficient, and c is the concentration.
In qualitative terms, it is useful to think of the ionic activity as "effective concentration," and of the activity coefficient as "degree of departure from ideal behavior" 
where aK is the activity of the potassium ion, and k is a selectivity constant with a value of about 0.1 (2 
Results
Plots of the measured ion-activity values over the corresponding concentrations of sodium, potassium, and chloride are shown in Fig. 1-3 The range of uncertainty in assigning a theoretical activity curve is indicated in Fig. 2 by giving the activity curve of both pure NaCl 
Discussion
Our data ( Fig. 1-3) show that the molar ionic activity is higher iii serum than in pure aqueous solutions, the alkali iOnS exhibiting a considerably larger elevation than chloride. In the case of sodium, previous work shows this elevation (4-6), but for potassium this phenomenon has not been evident (4 
where ni is the concentration in milliequivalents per kilogram of water, C is the concentration in mifliequivalents per liter of serum, and C,,. is the water content of serum in grams per 100 ml. of serum.
The water content C,,, can be determined directly by drying procedures (16) or read from tables relating protein concentration and water content (16) . We obtained C in both ways for each serum and found the two values to deviate by less than 0.1%. Figure  4 shows the sodium activities plotted againt the sodium concentration in milliequivalents per kilogram of water. It can be seen that the experimental regression line and the activity of pure NaCI arc in good agreement except for a slight difference in slope. A similar plot of the potassium activities is given in Fig. 5 On the other hand, the sodium conversion factor in cirrhosis hardly differs from that of normals, since the change in total protein is small. However, in nephrotic syndrome, the sodium conversion factor differs more from normal than does that of chloride. A working rule of thumb for the quality of data is that the analytic value has an error of less than one-fourth of the standard deviation of the physiologic variation (18) .
If chloride in normals varies by ± 1.5 mEq./L. and sodium varies by ± 2.5 mEq./L. (18) , the tolerable analytic error should be ± 0.4 mEq./ L. and ± 0.6 mEq./L.
for chloride and sodium, respectively. The in- 
